PenicilliUm stipitatum Thom was described as a new species by Emmons [1935]. It grows well on the ordinary solid culture media giving yellow, orange or even reddish orange colonies. The most marked morphological characteristic of the fungus is its very free production of yellow ascocarps.
optically inactive, contains no C-methyl group and has three active hydrogen atoms (Zerewitinoff) . It titrates as a dibasic acid, the neutral aqueous solution of the disodium salt being deep yellow in colour. It forms two different but isomeric diacetates, one with acetic anhydride and anhydrbus sodium acetate, the other with acetic anhydride and conc. H2SO4, both of which are soluble in aqueous sodium acetate. The former titrates as a monobasic, the latter as a dibasic, acid. The following crystalline and well-defined derivatives of stipitatic acid have also been prepared.
(a) Two isomeric trimethyl derivatives (mol. wt: 240-246 . Theor. for C8H302.
(OCH3)3= 224) which are formed by the action of diazomethane in ether. These are both neutral substances and are insoluble in cold dilute aqueous NaOH. (b) A dimethyl derivative which is formed either by heating stipitatic acid with methanol containing 3 % HC1 or by treatment of its disodium salt with methyl iodide.
This derivative is readily soluble in dilute NaOH but insoluble in NaHCO3.
(c) A monomethyl derivative which is formed by treating the acid with methyl sulphate and KQH (excess) [Adkins & Connor, 1931; Kinney & Langlois, 1931] . One molecule of CO2 is evolved and a substance, C7H603, is formed which titrates as a monobasic acid and gives a striking blood red precipitate with FeCl3. It is thus clear that, of the five oxygen atoms present in stipitatic acid two are in the form of hydroxyl gkoups, one of which has more strongly developed acidic properties than the other, and two as a carboxyl group.
The function of the remaining oxygen atom did not become clear for some time since tests with a large number of reagents for aldehyde and ketone groups which were carried out on stipitatic acid and on a number of the derivatives mentioned above gave uniformly negative results. Paradoxically, however, positive tests for a ketonic group (though still negative for an aldehyde group) were obtained on the mixture of substances produced by the reduction of stipitatic acid either at room temperature with hydrogen and platinum oxide or by boiling with zinc and glacial acetic acid. One of the products of the catalytic reduction of stipitatic acid is a tetrahydrostipitatic acid, C8H1005, which was isolated as the mono-2:4-dinitrophenylhydrazone and the main product of the reduction with zinc and acetic acid is a ketone, C6H80, which was also isolated as a mono-2:4-dinitrophenylhydrazone. Hence it follows that the fifth oxygen atom in stipitatic acid is present as a masked ketonic group giving none of the typical ketonic reactions but becoming unmasked on reduction and then reacting in a normal fashion. A fact of some potential importance in relation to the structural formula for stipitatic acid is that the total titratable acidity of the products of the catalytic reduction of stipitatic acid is only half that of stipitatic acid itself, althouigh no 002 is formed during reduction.
Finally, perhaps the most surprising reaction of stipitatic acid is the ease with which, on fusion with KOH, it or its monomethyl derivative is converted, in very good yield, into the isomeric 5-hydroxyisophthalic acid, i.e. 5-hydroxy-1 :3-dicarboxybenzene.
It Details of a number of'representative experiments are given in Table 1 .
Isolktion and purification of stipitatic acid The filtered metabolism solution and mycelium washings from each batch of 100 flasks were evaporated in vacuo at 45-50°to about 21. The evaporated solution was kept in the cold room until the separation of a yellow-brown solid was complete, usually [2] [3] days. This solid, which consists essentially of a crude magnesium salt of stipitatic acid, was separated by filtration, washed with cold water and ground with successive 200 ml. amounts of 2N HCI until substantially free from ash, two or three lots of acid being generally required. The ash-free residue consists of crude stipitatic acid. The HCl washings were combined with the main filtrate and the mixture, now acid to Congo red, was extracted five or six times with 2 1. of ether. The ether extracts were washed with water, dried over anhydrous MgSO4, and evaporated to about 1/10 of the original volume when crude stipitatic acid separated and was collected. On evaporation to dryness the ether mother liquors gave a sticky residue containing very little stipitatic acid.
The crude stipitatic acids from the magnesium salt and from the ether extract were combined and purified by repeated crystallization from boiling water (with norite) about 100 ml. being required for each g. of crude acid. Pure stipitatic acid was finally obtained, in a 50-60 % yield of the crude product, in the form of fine, cream-coloured needles.
Details of yields obtained in a number of representative experiments, 100 flasks in each experiment, are given in Table 1 . General properties of stipitatic acid The purest specimens of stipitatic acid crystallized from water in well-formed needles of a definite cream colour. Even on sublimation in a high vacuum at 1900 a colourless product was not obtained, the sublimate consisting of light yellow needles. When placed in a bath pre-heated to 2800 the acid darkens, on further heating; at 2950 and blackens and melts with evolution' of gas at 302-304°. (Found: C, (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) (62) H, 3 45, (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) In spite of repeated attempts to detect aldehyde or ketonic groups in stipitatic acid only negative results were obtained. The reagents employed were: Schiff; 2:4-dinitrophenylhydrazine in 2N HCI [Brady & Elsmie, 1926] ; cold ammonia,cal AgNO3; KI + HgI2' [DIoeuvre, 1927] ; sodium pentacyanoaminoferroate+ammonium hydrosulphide [Feigl, 1934] ; the salicylaldehyde reaction for the -CH2.CO.CH2-' group [Taufel & Thaler, 1932] ; no reaction took place on heating with aniline in an attempt to prepare the anil of stipitatic acid; no evidence of oxime formation could be obtained.
DERIVATIVES OF STIPITATIC ACID
(I) Acetyl derivatives (a) With acetic anhydride and sodiu4n acetate. A mixture of stipitatip acid (1 g.) anhydrous sodium acetate (2 g.) and acetic anhydride (4 ml.) was heated in an oil bath initially at 850 but raised after some minutes to 1050 to complete the acetylation. Only slight darkening occurred, and after the acid-and sodium acetate had dissolved crystals soon began to separate. The mixture was cooled, diluted with water (10 ml.) to give a clear solution which, on acidification with 2N H2SO4 (15 ml.), quickly deposited crystals. These were collected, washed with water and dried. Wt. 1-41 This acetate reacted vigorously with ethereal diazomethane but the reaction product was a syrup which was not obtained crystalline.
(b) With acetic anhydride and conc. H2SO4. Stipitatic acid (0.5 g.) was dissolved in 3 ml. of a cold mixture of acetic anhydride (10 ml.) and conc. H2SO4 (0-5 ml.) and the solution was kept at room temperature for 3 days. The resulting pale greenish yellow solution was poured into water (15 ml.) This dimethyl derivative is insoluble in cold aqueous NaHCO3, readily soluble in N NaOH and gives a reddish brown colour with FeCl3 in alcohol. The same substance was prepared by heating the disilver salt of stipitatic acid with methyl iodide, the identity of the two products being evident from the fact that they have the same M.P. and show no depression in M.P. on mixing.
(c) Trimethyl derivatives. An excess of ethereal diazomethane (from 5 ml. of nitrosomethylurethane) was added to a suspension of stipitatic acid (1 g.) in a little dry ether. The initial vigorous evolution of nitrogen ceased after about an hour' and the methyl derivative which separated on the sides of the flask wag then collected. Wt. 0-43g., M.P. C,H202Br(OCH3)3 requires C, 43-57; H, 3-66; Br, 26-4; 3CH30, 30 7 %.) Decarboxylation of stipitatic arid A mixture of stipitatic acid (0-5013 g.), copper chromite catalyst (0-2 g.) [Adkins & Connor, 1931] and quinoline (7 g.) , contained in a small flask fitted with an air condenser, was heated in an oil bath. A slow stream of C02-free nitrogen was passed through the apparatus and the issuing gases were bubbled through N/10 aqueous barium hydroxide. CO2 began to be evolved at a bath temperature of 2000 and the bath was maintained at 2200. After 2 hr. CO2 was evolved equivalent to 60 %, and after 4 hr. 98% of the theoretical required for the evolution of 1 mol. CO2 per mol. of stipitatic acid. The contents of the flask were then cooled, acidified with 2N HCI (100 ml.) and extracted with ether. On removal of the solvent a solid (0.20 g.) remained which was purified by the addition of 4-5 vol. of light petroleum to its acetone'solution. This treatment precipitated a small amount of flocculent material which was separated and rejected, and the filtrate, on evaporation to low bulk, deposited micro-crystals, 0 11 g., M.P. 2100, which were sublimed twice in a high vacuum at 1400. The (1 g.) , KOH (5 g.) and water (2 ml.) was heated in a metal bath. The temperature was raised slowly and at 2400 (bath temperature) a further 5 g. of KOH were added to increase the fluidity of the yellow, viscous mass. The yellow colour remained up to 3000 when it changed to a light brown but no charring occurred. After 10 min. at 3000 the melt was cooled, dissolved in water and acidified with HCI. On chilling, crystals separated (0-36 g., M.P. 2750) and were collected. Treatment of the filtrate is described below. The crystals were neutralized with NaOH,' the solution decolorized with norite and acidified. The colourless crystals which separated proved to be 5-hydroxyisophthalic acid, M.P. 3040, not depressed on admixture with an authentic specimen prepared from isophthalic acid [Beyer, 1882; Storrs & Fittig, 1870] . Both the fusion product and the synthetic specimen gave only a yellow colour with FeCl3 in ethanol. (Found: C, H, %. Calc. for C5H605: C, 52-73; H, 3-32 %.) The identity of the acid was confirmed by methylation with ethereal diazomethane. After removal of the solvent and excess of diazomethane the solid residue was sublimed in a high vacuum at 75°. The colourless crystalline sublimate of 5-methoxydimethylisophthatate melted at 1090. A specimen prepared in the same way from synthetic 5-hydroxyisophthalic acid melted at the same temperature, as did a mixture of the two specimens. (Found: C, 58x84, C, 5.47, 5*47; CH30, Reduction experiments with stipitatic acid (1) Catalytic reduction. A solution of stipitatic acid (1 g.) in ethanol (100 ml.) was shaken in an atmosphere of hydrogen with 0X2 g. of platinum'oxide catalyst [Voorhees & Adams, 1922] . The primary quick absorption of hydrogen lasted 40 min. when 4-64 mol. H2 (corr. for blank) were absorbed per mol. of stipitatic acid. The residual gas in the absorption apparatus was bubbled through standard baryta but no CO2 was detected. The catalyst was removed by filtration. 5 ml. of the clear colourless alcoholic filtrate required 2i76 ml. N/10 NaOH for neutralization to phenolphthalein.. Since 5 ml. of the same solution before reduction required (3) Other reducing agents. Stipitatic acid is readily reduced by Clemmensen's method (zinc amalgamated with mercury in 5N HCI), by sodium amalgam at room temperature, or by heating with HI and red phosphorus. In each case the reduction product was an oil which had an equivalent of 188 in the Clemmensen reduction product and gave a deep blue colour in aqueous NaHCO3 with the product from HI and red phosphorus.
STIPITATIC ACID
249 in the molecule, two are present as a carboxyl group, two as hydroxyl groups one of which is strongly acidic, and one as a masked CO group. The molecular constitution of stipitatic acid has not been satisfactorily established but the acid is believed to belong to a class of compounds not previously encountered among mould metabolic products, except possibly for puberulic acid from P. puberulum Bainier [Birkinshaw & Raistrick, 1932] .
